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"tabV P ?or a lo^^j 9 " " 9 ^er.stics 
^c/uding a compound ha v ™ n! ^ ' n,er e° s '"9 a layer 
skeleton between an „! ^ ^-phenyl carbazole 
a negative etect^e an^n 3 ^'*' 19 la * er ar* 
electrode be formed J " 9 tfle na ^> 
including silver eq^ to or mtel COnStitUent fi <™ 
atomic %. CON^TITUTiON %oT a n 3 SPeCified 
conductive films are n.ilw transparent 
9'ass substrate r^^f^P? 0 ^ fhiCk «*r a 
tetrode 2. An aromatic am^T^ ^ 3 posrt '^ 
electron hole transnort n„ , impound as organic 
* NO)3 as orgaTeSro n V t r ma ' erial and A ' (S 
matehal are deposrtedln ord, ' a tn Sf> ° rtin9 ,ayer 
75nm thick respect vet bv rn« er f° n 60nm ar >« 
deposition so as to be formT f ? ° f WJCUum 
emitting layer 3. Ne* as a f f 3n 0rganic «9« 
compound having r5^£^ 1 phaM 4 ' a 
deposited thereon 15nmf^ l ^ Ske ' el0n is 
deposition. Finally an ^ ^ " y means of vacuum 
atomic ratio o? s „ver tctaan?*™* Which a " 
deposited thereon as a S T ' S 10:152 * 
thick by means e,ectr ° a * 5 70nm 

'his case, the negat % ZealTT dep ° Si,ion 
mixed constitueni - C l*'™ ' mt ° a 

to or more than 50% of atoms 6 S " Ver e ^ ua ' 
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(57) [33ft] 

[ flte£ 3 i«« h fc: . »fik fc k te*J»3*ifc:fr«* 

-ytm % imx % & -%m.m^ytm=Fx-$> ^ x , 




(2) 



fflM 8-8808 3 



[#f«t*<?»13 

mmm^mfx^h^mrn^tmi-xh^x , ?m 
ik y £W~Fm-w&t ( i ) xii ( 1 1 ) T^s*t&fl;^ 

Ar 1 X — Ar 2 (I) 

(stllL Ar' MAr' i4. ^ < 1 i» 1 O^TIE— 
(III) XT< £ n I. N - y x ~ /I t])V > % v'-- /US- 
fg£*-r&S£fl U n-7i ^#;W<V'--;MW8£ 

T/v^uym, T)U7-~uyM, WM&*'#LXi> 

[-ft 2 ] 




hoi, i/j/i, .mu 'r>M( r'. ?imm. ws&stt 

LX v \X t> J: v ^gfn* -S ir ^i^fSW^fl§ISK«f b?K* 
atfctfLTWtfc ^UT^^S, M»B££irLT^ 

^ttii^wrsyi, xiiSiiJtLtu 
tiiuy'TU-^rays^L, r 4 sxkr 5 , r 

5 RtfR e . R 7 MR 8 . R 8 SV'R 9 14, -tix-efL 
[ft 3] 

Ar 3 — y — Ar 4 

. i cm 

Ar 5 

4«5r< h t lo^mris-^ din -easft^N- 



) 

[i»*JS3] «tis^$nftqnw*f. JWOKt&a 1 1 

A«, I I I Al, r VA|, V I AR, V I 1 AR, 

v r i ii, t sm, I I BM. I I i Bi&inv B 

-y h U >7A, f - ? >" , T/L 5 ~ ^ A , >' V*7JU , 

tihTtrnx-hhrnm, 1 tiaa^*««»«*»^. 

[ 0 0 0 1] 

[ mmifmmm 3 *?e^{4*i«#?B£s^ tw-t 

[00023 

[^*0S1f3 ft*, ffMMco«#^7fc (EL)*Fk 

L-m, *«wmc7) i i - v i Mitacm*mftx°fo&z 

n S , C a S , SrSft, 5£fctp<£SC$i S M n *H§± 
MtcJR ( E u , Ce, Tb, Sm|) Sr TLfciO 
a*HRttrC*$**, ±l£«*WP^fi^l.^E LSI 
-?i4, 

1 ) SSIIBW^S (50— 1000Hz) , 

2 ) IBtSmJEsW^ ( - 2 0 0 V ) , 

3) y/utj-i&mm mizm&tfmm) . 

4 ) mmmmmm ^^v- w a t v ^ PbTOs l 

[000 3 3 ifi^fA iiamffi^Kft^^. 

8t y T 5 y *MiETLmii« i: 8 — t Fo^fy^f 
J U yc^T/l-S-^Am^^i^^Wil^/l^iS^ 

WSm^^^*?^^* (Appl. Phys. Let 
t. , 5 IS, 9 131, 1 987*) CJfcD. 

[0004] ±12(504; o *fi3J^tm<0flfifc fc , #t»% 
itil^W^tUT, ^1) ( P ~7x-l-ytAi/y) 

(Nature, 347t, 5 3 91, 1 9 90*; A 
ppl. Phys. Lett. , 6 1t, 2 7931, 

1 9 92*) , 5 - ( 2' -Xf- 

;t-N^y^f^) - 1 , 4-7x-l/>-tAl/y] (Ap 
Pi. Phys. Lett. , 5 8t, 1 9 821, 1 
991*;ThinSol id F i 1ms, 216 
961, 1 9 9 2* ; Na t u r e , 3 57S, 4 



(3) 
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7 7 M , 1 9 9 2 if ) , sK'J ( 3 - T/t/^r/kf-^T' x 
y ) (Jpn. J. Appl. Phys, 301, LI 
9 3 81, 199 1*; J. Appl. Phys. , 7 
2*. 5 6 41, 19924P) ?f «ft^^-WW<7)^^ 
ij b'n /W^/UvnV— ^^iSW^tftiH^ffe* 

%, 1 0441, 1 9 9 2 if. ) <7M$tl> fxhixX US* 

[ o o o 5 ] m±iz7jki.K£ a ^wM-FrM»m-fc 
^tti, as, L-c«-f y^^mmim < i t 

O) J: ') £«9§*flfc&*fflv > Mte LTiim 

US. *««^7t^C0ft±C7)^ffl * 

$ wmnirX . mmmm&Tz t ^ 4> t , *g% 

t co##7j£[*JJ-7TS Z b £ BMb U Nt&2:31ft9&£ 
? XjK -y h cOffiM^M^T US # ( iff BflT 5-04 

80 7 5#^$g) . mmm^u^Mzimvx^^co 

[0 0 0 6] 

v * s wflwsHftsisRTr tt . wmwh ®m& h a a s 

4 $ ftS . — JR t . ^ 9 TcO&AiZ » m-f-PMiS , 
P&ffii: ^a^yil fc <0#Htt3»tSi*A»eSr* 9 Si. 

T &A2PP & [Sj.ii 3 £ , v ^ * > 7A^-M^ 

f*#4" ^^TO^^ttcO^-f^r- ? X7K -y b C9%*. 
[0007] 

-WIf*TT-S CtJHWt LTlBSI&ff L^teS. «M 
SBftH Ptffifc wifflfcN - 7 x -/^/^/-/HHS* 
WSft^£«^S^W*£t£«\ LT«£ 



[00 08] tttt-h. *fMB«0S&tt, SttLhfc, A 

^mm^- Xh - j T , t Ptffi 4: CO St N - 7 

x n;u^;W^V-;p#fSSr^-rS iL^%£#1trSJf 

[ 0 0 0 9 ] tlT\ *»Bfic9W««^»7fe*7-'/;oV^T 

»f+EISi(;fi!uSiW-4. Ill Ui. *a^wit#i 
*S^^«^*««Wfc:^ttlrlSia"C* 9 . i im 

iSKi. *5W8tf?*IK-»fft3e*^<0 

;.f?K;7i. V 7 -7 -y 7~7 < tVJx^is*- h-^'fflU^ttS 

p - h , ;K u * - # * -k #v y-fr* commas 
i o o i o ] mm i ±&ctii®fii 2 wm? ^ns^ rue 

/k, yt^i-^A. -f^/^CO^. ^>y'7AM/X 

«x.xcoitf»*co^KisiB^3 ^ftil #-~#yy 

77?. S I ^4xK 9 ( 3 - ^ 7 x y ) 7;-7)f? 

1 1 7 7*^ y& , J; 9 tfi^n Set *^ 

u*«. a^f^JBBWK^ft&v^sa^-ftJHs 

5-y^. ^«ttc9#«»f^ms^. ««ixK^^m«& 

aEfcticif S £ 4: ic i 9 ffM'f S i fc i> X'# s . s 

tlS (Appl. Phys. Lett. , 60t, 2 
7 1 11, 1 9 9 24i) . JJE«»«i»5:6i|MtCBt 
B-rs-rttw^T-abs. »K2<?5ii^«. &wti-% 

mtnmmmtf e o %iy t, ntt<n8o% 

M±Mm-&zbtmtL<, z\<d^, w-m±, m 

5 — 1 000 nm, #4L,<lil 0-5 0 0nmg 

[ooii] 3RaKBtrJ:V>*&<i»S2tiai«l %Mte 
TUTi>J:u. $ ^>tc«±ieco^HO±^M=5rS 

W«#f4* SOB-T -6 >! i: t m&xh S , P»fi 2 0±£t± 
W»^S3^W^ttS^7 ^ftl?Kfci3li, 

htitzmmmizts^x , mm^&xztvtzi&ib 
rmt^A^x^ittzm^mmx < mm ixwm-sz 

-tt, SO: 1 j; < »S «W^-4W 

mz, 02 tc^r j: 3 iz, lEnmrnm 3 a t«T-«?iS)i 

3 b K^MW LTW^SfSt-T S C b tmt>tll ( A p 
pi. Phys. Lett. ,.5 1|, 9 1 337, 19 
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87*) . 

[0012] ±&<omi&mmi=f-izis^T. iejlubs 
-x mxztitciE?i*%smx <w&th rtm z>m 

C 0 0 1 3 ] ico «k d=5:IETL«?iMW4i: LTfiu f&R 
(i\ 1, 1-t'X (4-y-p-h l J^7Sy7i- 
/H ^-^c?^-9-y^c7)3^#]^r5>-^-->y h£jS 
6Lf:MIy7 $ >{t^ (#MBS5 9-1 94 39 
3^>#) 4, 4' -fx [ (N-l— ^7f;P) - 
N-7i-;l/TS/] t'7i :l 'C-fWi $ f I h 2 flli^ii 

iZWM LtzJfW&T 5 X ( #PBT 5-234681-f^ 
IS) , h U 7x~/K>^y«TA^-A'-^ h 
flRIS- t> >J T 5 X ( fclBWfFSM , 9 2 

3, 7 7 4f) , N , N* ~y*7i-I^N, N ' -f 
X(3-^f^7x-/M-(l, 1' -t*7i-;l) 
- 4 , 4 ' -yTS >'#«^#^y T $ V ( ftBFRfttl 

4, 764, 62 5f ) , a, a, a' , a' -"rhy 
*^-)V-a, «' -t'X (4-y-p-h'J)l/75y7 
x-/U) -p-^v-lyX (W3-2 6 9 0 84% 
«) , fl-T^ffck LTj£#S^W»& h y 7^^/17 
5 (#P!¥4 - 1 2 9 2 7 1 #4M8) , tf^~ 

T4-1 7 539 5-^*8) > X^XST*3J^r#$5 
TSyaa-v h*3MgUfc?m«I^TS X (WHPF4 - 
2 6 4 18 9-^&«) , y ;MS^£WTTI>^#JirX' 
75^ (ffffHM - 2 9 0 8 5 1 „ f*7x> 

K-Cy¥#m 3»7; >cl~ -y h £»SLfc 1 05 ( 
4-3 04 4 6 6^fg) , Xf — A-XhM3f#JS£J- 
'J7SV (#Hfl¥4 - 3 0 8 6 8 8*&*> , ^X>-VP 
XxX;Wt£l> («fHPF t 4- 3 6 4 1 5 3-9&«) , 7 

}v^\s vmv 3 a r s ^ * 3H* t t <o ( 5 - 2 

54 7 3-§-&$8) , hUTS X-ffcl^ (WBPF5-2 3 
9 4 5 5 ) , f'X yf U i^T 5 X f X x — 

(Si¥5-3 2 06 34% v i) , N, N, N-M> 

7i-/v7 s >mmw mm^e -197 2#&«) , 

7 x X Xffijg £ 3T$" l> 5r#K y7Sy{ ft ST 5 
- 2 9 0 7 2 8^- ) , i/T 5 XXx -/l'7xfy h >J i>' 
Xti*** (WHT6-4 5 6 6 9^) te5*3;ft.&3r#«S 

T5->mfc-&m. t F5/y^ («ffl¥2-3 1 1 

5 9 1 , yy-fy-it^m (*Sft?ft&4 . 9 5 

0, 9 5 0-^fg) , y7tSy||#* (♦SHPF6-4 
9 0 7 9^fg) ,*X7ri Xf?!z*#c (4WF6 - 2 

5 6 5 9^#) , ^-y~x y h'yft^fw^n 



[00143 ±Mt<Mc^mmnz, mimm^.comh^ 

T$>&, ^'J t-;i/^;^V-;WJ y^y (App 
1 . Phys. Lett. , 59%, 276 01, 1 9 
9 1 SemifiWfbtLh ) . .1? 'J X -4- X 7 T f'X ( iff iff 
5 - 3 1 0 9 4 9#&?8) , jKU 7? H (^if5- 3 
1 0 9 4 9 -"-£ v $g ) , ?K 'J f ~)V h 'J 7 x ^;PT 5 X 
(!II¥'5-205 3 77) , h y 7x-/17 5 X-3'K 
fcHTi-fcaWH' (f#ffl¥4 - 1 3 3 0 6 5^fg) b 
y X x -)VT 5 X#ffi $r X -7 kyiftag Lfc^WHF 
( S y ri t h e t i c Metals, 5 5 - 5 7^, 
4 1 631, 1993*), Mft7Sy^t*tl.^ 
>J * ? 7 'J V— Y ( J . P o 1 y m . S c i . , Pol 
ym. Chem. Ed. , 2 1®, 9691, 1 9 83 

[0015] ±Mcr)-^mmMmmMm^mf>^m 
fL«tei«3aS:»jjw-&. M^o^ti, ami 

SMte*t: 1 IXti 2 «Jil± k ± D h x «y 

Ls x f x a - h ^co^ic J: 0 Riffi 2±t» L , 
ffefll LT^SiETLWMil 3 a Itl&m-h . AW x^-ffl 

xx^^W^fi«.» a'W xx-WJJKi^jm-*^ 
[0016] 3t^«P^O«#{c(S. W«IE?Lfijl»fi 

iM«3 a^ff»"l>*f^. $6(C. r^fXXkL'C, 
5f mM*)\s#yWicOikm$$fo&V/Xi$'&W,M ( WBHF 
4-3 2 0 484%fB) N •< X V" X x X Xfi^^fc J; 
tftt<y V"y x. X xM*f#; ( 5 - 2 9 5 3 6 1 

, 7y-U>M mm 3 ?- 5-3 3 1 4 5 
fg) ii 0" 3 -l 0S*%X)|tJKt-K-XLT, 7>J- 

[0017] iEfLHiS® 3 a^JKWi, MS, 1 0-3 
0 0 nm, M£ L<(i3 0 — 1 0 OnmttS. ^OJ; 

mcott*> y {c*awms:«ffl"tft ; k i TfriB-c** . *s 
jEfLf»3s«3 eiizm^^ti&Mmmb tx 

\t, pW«MyUny. pSbK^^MMK-Tb 
C ft ^ WteaiETLfftiSiiW CVDS. 75X7C VD 
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[oois] mmiETimmm^WM^mEJimmmt 
rnmiz. mm. io-3oonm, #ai,<«3o— i 
oon m~cfc h . lEummm 3 a ^itcjim^miXJB 3 

4. 

± < nm-t 4 i fc **r & & fc^arc* set tfjearca 

■ME*** S < , $ £> <**t h77 7° t =Sr & 
[0020] £ O J 5 Sr&fl 1 £ i»*:-t*m i LT{±, 7^ 

h77x-;w ymco^mmitsm < #pibs 5 7 

-5 178 l^fg) , 8-b Kn^fy^y yy«D7Vl- 
5-«>AlS#W)i««* (#WaS5 9-1 943 93 
-t&IB) , is?W^V9*j3cyffilfo (#ffl¥2-28 
9 6 7 5-9^8) , y (#ffl¥2 - 2 8 9 

6 7 . **1fi^V-/H»*tt: («fBY2- 

2 1 6 7 9 1#^B) , t'XX^-V JUKy 

1 -24 508 7#&#, |H]2 - 2 2 2 4 8 4 
-^$8) . W-J^BHWt (#W¥2 - 1 8 9 8 9 0 t 
R 3 - 7 9 1 ) , 5"ffc#fo ( WRI¥ 

2-191694 ^fg, I! 3 - 7 9 2 ^&fg) , *± 
(# fffi¥ 1 -256584 ) . >J ^ 

e^VBWWfc <*SBPF2 - 2 5 2 7 9 . P 

- 7 x - U y-ft^rft ( » WPP 3-33 1 83 ^fg ) , 
f7y'7y"nh'U y^BWMfc (fllf^ -372 9 2^ 
) s font" l> ^>IH##: (tfiFf 3-372 93 

) . i-y^-u >y;mik - 20398 

[00 2 1 ] Clti^^L^^fflV^«^fc1i*J13 b 
14, *T*IIS3W-*S«i:, :ETLfc«^*5ISW&tf>IRfc 

J93 ^memmz^-ht^t, MTmmm3 bim 
tti> tzm£&t:&jL & a mx\ mxxt. s - 1 

7\ ? 7 'J yf « k-f If *fe*J P-7t S C i 
(J. Appl. Phys. , 6 5i, 36 101, 1 
989*) ifr*>;ft.T^*. ^Bjttj^ttiieco* 
il«THr3tW^^*X b$ffi£: LT#ttoS&tefe** 1 
o- 3 —io *.)V% V—Tth z. t \zi. 9 . ST-co?^^ 

it*- $ & tei*i_t3 i t wc* h , m^-mmm 3 b <?> 

KJ5fi, MS, 1 0 — 2 0 0 nm, Jff* L<(±3 0 — 1 
0 0 nmtM. 

[0022] kME?L«?iSJf t R«W 



-a- a 77a >: l t . m 3 fc^-r i 3 tmesis 3 b C0± 
tcs fctcflft^VFiKSHi 3 c ^wa-rs .2 1 t>ti 

h (d3#B§) , 2 ^«-7«lM« 3 c fcffl v ^ 4.^ 

[0023] 
[flS4] 




[0025] ^TT^-f ^ry'-;HS#^ (a P pi. 

Phys. Lett. , 5 5®, 14891, 1 989 
* ; J P n . J . Appl. Phys. , 3 It, 18 

1 2M, 1 9 9 2¥) ^tife*^ M J^-f-;t^^r^ 'J 

h«k!Dafllifc:4rtfctfeJfi (Appl. Phys. L 
ett. , 6 1®, 2 79 31, 1 9 9 2^ ) , X(in 

», 5 — 2 00nm. S?^L-<5il 0—1 0 0 nmtii 

So 

[ 0 0 2 6 ] isfc s tS^K^fif ^v^JBMf0^1»% 
^®3 1 LT(i. jfctcWJtiJf y ( p "7x-i/yt~ 

L-y) (Nature, 3 4 7®, 5391, 1 9 90 
*P;App1. Phys. Lett. , 61®, 279 
3W, 1 992$) , ^'J [2-yi^fy, 5- (2' 
-X^/Ws.drV^S') -1, 4-7i-l/yt'-yy] 
(Appl. Phys. Lett. , 5 8®, 19 82 
199 1*; Thin Solid Films, 

2 16®, 9 6K, 199 2*; Nature, 357 
t, 4771, 1 9 9 2*) „ {3-T)V*lV1-7t 
7iy) (Jpn. J. Appl. Phys, 3 0®, 
L 1 9 3 81, 1 991*; J. Appl. Phy 

s . , 7 2®, 5641, 1 9 9 2*) ^CO^TUfA 

* . ?k u ^r—)vm<^> i&Hrizfi ytttm t m 
"f&mtmim&Lizm (mmmm, 6i®, 1044 
i, 199 2*) m&$>&. 
[0027] -^mwtm^Mzwmm^mm^tih . 
%mm<rtkm t vx it , rnmtttm t <Mg&m&h & t 

mm®.***, h £ t i> mm t wtttt^Tist* 
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& . z. cox o rmmz&ttmmt ix. n ? x -a- 

[0028] n — 7 x— /kH&S-lrf S-ffc; 

fc. &^*£i>ii*£38*8&:J: , 50j£§*i£. N- 

tun Tie— «5*i ( i ) t^-r^^^w^a-g.. 

[0 0 29] 

lite] 

Ar 1 X — Ar 2 (I) 

[0 0 30] ±ia— fcS ( I ) fctJWC , Ar 1 RVA 
(III) «0'fJ^A>jl{m^N-7x-;^;WS'y-;U 
[0 0 3 1 ] 




[ 0 0 3 2 ] JJ&-jR5$ (III) ICiSWC . Ri ^ 
X. Anfylf ; 7^/156. x^;i^9EOjeR» l - 

1 —6 cOT/UrJ* ; 7 h 

7x7 # y S . KyisjUtt ylf^T 'J — >- 

7$yi, *sa6T*o, s^r 4 wr 5 . r 5 &tf 

R 3 , R 7 RVR* , R 8 fct *«JS^UTHI 

^fMtt^T fc «fc< _ milt. JffSKJi. <^-bV 

[00 3 3] Buta-^ (III) t^?S*i6N-7x 

[0034] 
[HI ] 



£11 



No, 


R 1 


R* 




' R 4 


ft r 


R* 


R 7 


R* 


R* 




R 5 1 


R I2 


C2-1 
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Cz-2 
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Cz-3 
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CHS 
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H 
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H 
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CH3 


H 


H 


H 


H 


H 


H 
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Cl-5 


H 


H 


H 


H 


H 


QN3 


H 


H 


H 


H 


H 


H 


Cz-6 


hi 


H 


CH3 


H 


H ' 


CH3 


H 


H 


H 


H 


H 


H 


C*~7 


H 


H 


cm 


CH3 


H 


H 


H 


H 


H 


H 


H 


H 


Cz-8 


H 


H 


CH3 


H 


H 


M 


H 


H 


H 


CH3 


H 


H 


Cl-9 


H 


H 


H 


CHS 


H 


Chta 


H 


H 


H 


H • 


H 


H 


Cz-10 


H 


H 


H 


CH3 


H 


H 


H 


H 


CH3 


H 


H 


H 


Cz-1t 


H 


H 


H 


H 


CM3 


cm 


H 


H 


H 


H 


H 


H 


Cz-12 


H 


H 


H 


H 


CH3 


H 


H 


CH3 


H 


H 


H 


H 



[0035] 



[H2] 
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S2 



Ho. 


R l 


R 2 


R 3 


R* 


R 5 


R 6 


R 7 


R* 


R 9 


R t0 


R ' 1 


R 12 


cz-n 


H 


H 


H 


H 


H 


CH3 


CH3 


H 


H 


H 


H 


H 


C2-14 


H 


H 


H 


CH3 


CH3 


H 


H 


H 
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